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(54) mmozm m^^mmm^jm^mmm^^ 



(57) mm 

^^a-r^^tt^m?© (14, 32) 

mmisxm2 mBommwvizm^zmmmmzmm 

(ECG«#) (Dmmm (r$o ^e»wmaiiM 
isiymfesiis. mmmw^mt. ssi® Boutin 2 
0 s e>mm t <or$<Dr$m£-7£<Dm.m<D7t\z^tt< 




( 2 ) 

1 

[IS** 1 ]. jBV&SBSI *S4 
■H6BK*V»T, 

ffl^at. mJEMe&g«#J£*8&$1i-3fc#©!i§ 1 El 

e © ioess $ ^wem*! #a icsa * 

2 iEiB®fltEjB*B'v^ft*€ttE&m¥ik&2iB3 

Sfi&B. . 

[iS**2] B** 1 EttCD)B*ik»KlftBlc«V» 
T, 

mB3Bttff sate^ i m a ©aa**/^px«* 

[IS** 3] a*WlXtt2E«cDiSWift^»iSHlc; 

*V»T. 20 

Si. : 

[IS** 4] M**3Ett0iB*&»tf£B£&V> 
WHB4"»«*ttECG (<&«■) HfT»oT, ME# 

bbbhkbb. ■ 

[if** 5] ffi**4EttCDj6*&tttfBBlC&t> 
T, 30 

mmmmmn^mt. me* i Bioafa^^»* 

©■»IBIWI«*-ft0SUB05cfc»ba**WB«fli*B! 

[IS** 6] iS**5E«©i8 : gW»rgSlC*5^ 
T» 

Mimrammu. <£^BM®jtR«€BtH£ft®i*nm 

[«**7] ■*&6Ett«Dfl*ttlMff£>K*V> 
T» 40 

its** 8] M**7EttoiB«B£tfgBic&v> 

T, 

fKrtBMHSWt^att. ME9SMMB* K BEB2IIIS 

tufcit. tit, o*ff*«*sAra*5*s«ffir 
^w^a^fif a, utbeb i ins 

BI5l«t D . L A T S«*-r*>J:3fc:Lfc;i£«:i*«i 50 



#182 0 0 1 -7 0 3 0 4 
2 

[IS** 9] tt**8E«QiB&&£ff£BlC&V> 

x, 

f*. t D E L A , = t o - 1 ©»»*fT-aTt&E>iii§»* 

mt D E t A y £*«>*» l©»B^gfc£, £©>I@f$ 
■IB t d ■'" « t > r Rl^WE^fP^raPB t XttSBttN 1 o »c 
j&UTfttBB 1 EJBRZ/^ 2 0gOgf}jt/^l'7ff© 
2«S 1 t>OR«[©liiSaii«*-r*JB 1 ©HSAJfrfr* 

t>t 0 ©*#^J«S[-r«>t^Ktt, t. E L A v =T 

- ( t - t . ) (T : foftmm (DffiW&fr-o TfitEiS 

M^rato e l a y *&&*>m2 amw^mt. z.<dm 
Bi$mt B E l a y icj&iUTMEiRiiBsoflvakAx^' 
*a#©2IA* 1 o0R&4>tti3s&££*-r«&&t> 

tc. flOEWIRIM t lc^UTBfiESg2EI@©i@ : &fc/'W 
*A*©»Afc*©*©R»©ffl«*m»jKttBT»* 

-r-ssg 2 (Dmmm^mt^m^ft z. t zft&frzm 
bbbmbb. 

m#m i o ] is** 9 E«©jS«a^»f^Bfc^vi 

S9E« 2 ©SAfi«fr#B:fc J: oTJg^SnfcfflEB 1 13 

bri*b 2®m<Dmwvixm^<7>m®mmrm<Dn 

c©w-a*B:©fi-«B*s& 
E»nnai»ottfciaBiWK:fi»raBa*Bi:**iLfc 

£&*4«Rtr*«*«B«gB. 
[IS** 1 1 ] IS** 5 EttOjfiSttttBrSBK* V> 
X, 

MEP*nMHfcKjea©*#&e»fc«KXttffi*lc« 
«S£»r2£B. 

[IS** 1 2 ] IS** 5 Ett©]tffftt»V;i&8££V> 
T, 

«iEiB2[aioiBiaFB/^x«^oa«»CT*"3T»6n 
fcltiexa--A**3&A-r*SA J ?»£> *©x3-g 
*fc«"^<BBB5 f -^*<fe*UTE»-r*5 s -^«ia* 

a^^tSA, 

£©x-*ffla¥Sta, WEHi«tx-*©£ritfcKI-5-L 
fcBEB l EI a K. 21 2 m S ©jg^fc/W* A^©2I A 

©WEBSMnH**-r««fc£l*BB5 f -$'£#fc:E» 

B€-&tr c <t «4$B^r«i6«B»KBB. 
[IS** 1 3 ] IS** 1 2 Ett©&*££0rBB£& 

HtlEIl«x-^©3WS»cS^#. MEX3-A^©B* 
^tft^XJ4ia^»S©»g^kfillS:*-r5 ; -5' 

[IS** 1 4 ] IS** 1 3 Ett<DjBB£B*rgBlc& 
fllEWJfc^Rtt, WEI»MnBS«r*«*«oTBE 



( 3 ) 

[f*fll5] jg««itSJ$£g-5-Lfcfcfc#©l*ia5 
lc@^&/i;i/7.ffl^^MffiL. 'iioaflltffjia- ft 

jB**/xj^«*staiB««fl5rticsi«r*i:t*i** 10 

[B#« 1 6 ] g«*^ 1 5 £«©&&&£«#&££ 
*RIJBTSi«Sn, tt£ffiraffil£flftE<bttA#©*J!B 

MESlEB©JBtf»MlOUI#©&«£iMe*2iaB 20 
H!l©7cfc:&ffc£i2:« C £ *4t« tf *iB*»j8fll*». 

ttEttHMMtt. 1 <MflttT©*HIBI«*-atrtt*©» 
[M$£ l 9 ] l 8 £«©&?&&«#&£* 

tmettmnRre t , ms* 2 Bs®imk/w;*A#® 
a«i«*tt**«>*ai»«9Mifet.-fcb*it*, t^to 30 
©****!«&-«-* #5* *«*u c©««is*'k*i; 
t*ie* 1 0i©tt**/t;^©a««*ffiK«aram 

[589!©e»lfcK?8] 
[0 0 0 1] 

«aa*a#bTa>h5^hx3-st©-»»T**7. . 

7 7->aX3-f^-i?>^ (FED ttfeSttofeS 

©jfa*»«B©flMBSH*ft:"r*«tB, ^7i-/ 3 >© 

ttllftlcNTS. 
[0 0 0 2] 

[ft3fe©8ffi] «S««*©BS36«fc*:]a ««*©»» 
ICfcfcO, ®SjfiE^»rSS'b-€-©l-PTfe-5. ig^&l^ 50 
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4 

*»). fi*««*©IMHIttSfflJflLTa*©18«Ttt 
ffiSftTV»5. 

[0 0 0 3] C©i6&&&0r&1l©±8Ktt. tt*tt/W 
^KW«*WV»T*flE©tt85a»©WJi*ft»*^-f ^ 
^©JgifeS««g»TfflfiS©»fS«^^*^t 

xn^»fgfi. xiscmtt. MR 18 

A'Wf -3*>y*«T**£2; #<©fiJ^**LTVi 
«. COfcftiMU tt8. ;fe.fctfg$§A 

»©»»*»«©»* *U 7 JW*^ A fc««T*» £fc 

8f*^7 F*-f Ffc»»S#T«afc««T#*i:U 

[0 0 0 4] C©j@WS^»rSB©^»fc*V>T. *jfi 
Ttt. ^*-^tt«BM»a: IMb6» 
6iB**ifi««l*aAbTjfii«fttt©W«*fT5 a > h 

**^a©±£j«*Hi«/hSH& (v-f ?d;ww t 
•a . &**fe>& a*^ ag#<x w a t*is^m t> a * < 

ttZifi. jfi»JW©»ja©tt«i:,- JH*«JB»fcJ:-3TjS 
«»*PSW#fi«T*fc£©«Rt>5Mi-r*. £©<k? 

« a nx v> « a», iUHNftwn ic* < ± * * z: t ««» 

tt©*aAfcC)^*i*!K^:t>»*. 
[0 0 0 5] C©3>h7X hX3— ft£fgliST*» 

»^a5ffi©K^®«fcttjfiiatte«toTig^j*^ 

te£?g££-a-T*>, *©fi*«H»©P9j*Ttt»rLlr»« 

?a«»-t©H'ij'««k:a[Ai>Tv»n«itt»3a*tt»»*ti 

Ct^St, ::tt&©»WW«±Tttiftl5JHK:J:S 
If ««3i*«IM-*afc;fc* U 

[0 0 0 6] ig^J*fflVifc^»rffi©rt, S*bS*lHJ& 

<fc9l£»TgMi©lfo^©^M£fc££^5V©T&.5. $ 

e. fcaA,fc*a#j8sW:, *«ttttfci3J**JME£fl:©i&6f» 
o ^»««3ft©s«3^ & js»a©^nB»*©p*Ha!ftt 

SiJSS-f %*T-©«ffH. *5«tJ/. RO 1 rt©it^SiJf'«t-5) 
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5 

xn— »&©&«#£•[£ (Time Intensity 
Curve : TIC) . 

[0 0 0 7] ^©3>h7XM3-Sttifc. tseifc 

^ntsaitttn. bK»fc io 

[0 0 0.8] S&fc, ±&©«k'5tcig : g&©MfcfK:«k^ 

aIDH/-/>^ (Flash Echo Ima 
g i ng) m (Xtt. h7>^i>M'X#>M^- 

ntl^ (01*. & IfciS* T6 7-9 5 75-^aI3 

(D % naim.i\m. meimu^m^ 20 

'&B3*£9f&KS£, 1 99 6^6flj . X«> 
8-28 0 6 7 4§4ii#I) . Z\<D-i *-*J>tfm* 
fCSfcHCte, ftJfcS© 1 #MfcSH-:7 U-A t Tcm 

[0 0 0 9] {£ft. £©KSfci£«©F.aRI£3£*. 

setts;*. — wtbx. . mft%«®mffi«i^tt. 

* (ROD w^WSo^bti^WlcfiS l o © i 
5IC*$tl^> (MAtf. Ifcltt TSanj ivKaul, 
"My oca r dial contrast echo 
cardiography", Current Pro 
blems in Cardiology, Vol. 
22, Nob. 11, 1997 pp. 611-616 40 

**j mm . 

[ooio] mm\z^rtu<. (fcmztmomm 
9$w> &m*i-?ziiz-3nT8k&Mmm&\tf&*aVT<2> 
a«, z\<D&m*wm\zttz>itii2<DMm\*Mbm%i<D h 

nam <Dffixmm\zmw?2>. Lti^T. m 
ami Kg^-r-s-f-nictti&bT. difficDstAaft 

— ^JU©ifa^fi#'>^;:.fc£*bTt^ 50 
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6 

[0 0 11] ±j$(DH!Kiiffi©raR!£Jiil::gMfc 

fl 1-1 5 5 9 5 8^t «*B?9-3 2 4 7 7 2 

[0 0 12] fft|E«»&<L'>*BIGI*l!i& (ECG-g 

a t i ng) fc*"2*HHfc*»*-f *—i V>ifW&MZ 

bT«iaatl-5RgE*^ffl$n-5 (011©&EPA©ft 

XKfcRfiu z(ommm8<D®L]&m\zmmi>-c7.** 
L^v^-&, ^■^u-^tt^siis^fra^^jAfio. 

2& (01 l©^A-BF^©^ra) lClS:£U T&;fc 

m (si i©*EPB#m) oR»«icn)au^:Hfk«t»6' 
ti&. 

[ooi 3] z\(Dfttt>. ^mmmmm^m^X'bmmm 
sh£u' z\<D&mzGfritTffl®mm<Dfflm&&x.z> 
aiph'j^R^T*4feje>, ra»2im©BSRitt 

[0 0 14] 

[*9i*«*»LJ:3tr«««. ba>bfttf<*>, ±>£b 

[ooi5] isi0ic*3v»T, mmi. 2<Dr B mmmmm 
&m£ttz>£%<z>mme>%k&mmt* : * a 1, a2 ty 

»*4»a»*j: <&*©«,■ ftsin^&iBflMbd 

nxv^^SW^:xn-fi£^#^E-r-S)^itrH-5„ & 

icA-tz ^ ^ -< ^ — V >ifmzm vix*ai^S3fc©xrj 

^->3.A-^-^^^^xn-ft-^tcs?*b, ffgte 

© JS± tf £ t> £ b T . 
[0 0 16] «*ffi©»-&. H*©tf»lCJ:t>TSaBI» 

0 1 o *<Dg<fiT'*zntzm&.m<Dmmxkmm 

M ( 1 'bt&, 2-L>tt, 3^*6,—) **i;43W51T$ 

tmtft\zmm-e&z. t<iz. 1 •bm&crvm&mm 
T$m\z&»z&i&(Dmm\tm&zmi%\z&<nz>. a 
(o, o) *mz>t3.z>\ittmm®B\z-t>-zf7 

*%3&»>bbtiftv»3&«, tamvtzjioiZTj ->->3.y\-^E 



( 5 ) 

7 

[0017] t, t < \z i ^tt«r©r B msim 

[0 0 18] *f£9>i©@Wte> 7 5r/aI3 — f*— 

flLSjea-fWfc^ftKfcviT, £<fc, i<b££lT©!B 
IB HT * o T "b C W*MI* Sfr 3 C i: , £ 

[0 0 19] 

'[RIttffttSfcftWfR] ±Sbfcl*©l«l$I 

*«/w*«-9**iES«#aK:s«stf. £©j£{i& 

[0 0 2 0] C©£3£a*tt/W;ift*«2IDaMr*' 

ui^Tts. as i mBvmm-em&mzmmmzmik 

B ©affile J: '/aia-' f ^-y>^SOTC 

MmtTz>z£tf-czz>. i .6tt*si©ttH©raK2im 

IBII*Tli*»<«l»UTB«fll**«(rr«©T, TI 

T-^fi^lA, TI C5 f -^©«*«MliO««*«A< 
ft*. 

[0 0 2 1] *»WO»3B«c!K«tL.T. JCfc. KIT© 
fc©£Jt#T#S. 

[0022] ffiESiffiiMtfi^att. mitesfti 

ams-a-a^a-?**. 

[0 0 2 3] SfcfrSlcte. fltEBrBftHtt. me<&fi 
«*©#J«*jfc&©jff3iIJEI$IH)Tft**'M*ttT* 
*>. «*.«, We^tt<i#ttECG (&«■) I^T$ 
oT, ME#flMfett-t©ECGffi*©R*T**. 

(0024) SSCfflCtt. ffflEigftffitt^ai*. m( 

gem i 0B©ie*«/t;^«^©2«i:WfesB 2®i© 
«**/^ji'i«*©a«fc©nff©«fWiBifi*-3e©Jsiiw 

©5EKSC'(fcd-a-*MIH«ft?a*«A*-. MB 
BSMMBtt. -tJS«J«©SI»«€:St»«*©^iaPJII»T 50 
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c©*^, iftettMmnt*. i^m&,r<ommm 

[0025] ff?m\z\z, mimmmt^m^ mei«n 
mm« t , mess 2 ®B<Dm%wvv7>m^<Dmmmft 
zfr&zm&ftm*: t o ttfetf, t£t. ©&## 

a-r*WERtt*»6©3iaEP*niitD E l * y *»jf-r 

5. 

[0 0 2 6] *#WttHB«KJ:n«. mEPQffiXflS# 

t£t. ©*#««riift"r*t*fctt, t 
delay == t o - 1 ©»iF«fTt>Tmessi«n t 
delay £#«e>ssfs i £©ratEien t 

delay Ktm&mwm t xttss&itH t , khsu 
twejs i Eg&t/fs 2 eb©«*«/w;*«.*©3Mi 
* i ^oRftoiflaacjwnjB i ©««»**»* 

t> to ©*ft*«JjUcr*i«Ctt, 

t D E l a y =t- <t-to ) (t :&t&mm) ©ai 

JtcSff-sTmEiliEWMtD E l a y **»**2'©« 

jf^at, j:©iis^F4t D slay ic&UTtaEUsi 
0s©^f ^/t;u^.ffi^©2i(s* io©R«©ajst»c 

@©ss«/^i'^m#©2im&-t-©^©R«©a33Ks» 
v»««»TJB*-r*»2©afefli»^afc**A*. 

[0 0 2 7] $fcBiJ©ffitf£te«kntf. ltEHI2©3!flttt 
«^afcJ:-3T»**nfcWBBJBliaBR^jB2 01© 

sy#at. c©ttn¥ft©fMi««ttei9mnMi©«ic 
iHirae5jts»-r-sB»#ai?£ffiiATv>T*)«tv>. 
to o 2 8] MERMNHi&K&tt©'t'fr&£* 
ta^ae* fc»jrr*i*MMi«R£^a*fli as - . 

[0 0 2 9] *nE*2iaS©Jffl*«/ , Wl';*fflM»© 

sm«c#-pT#&nfci((Ex=!-m^s:S«-r*sm# 

at. *©xa— «fjlca^<iBfc^--^'*£j*LTE 
tt. fflEH*5*-*©£J*teM#L;fctilBSS 1 HBRtf 

ig 2 mi ©sasjai/x;^fli-^©3i«©«iEWfni]iB]Hi** 
Tmm&mmw»7 : -9 t^icE@r**as-&tj«fc5 

[0 0 3 0] H©»&; ffBtctt. t9EB«x-^©» 
SICS-P*^> IWBX3-m#©5ME»blft«XttlB«ll 

ERMWHS:*-r*a*«oT»EJCfl:*l»t*"r7*- 
*£ffr£-f-5#aT£5. 
[0 0 3 1] »EBtt*»*"r*fc©. *S©SiJ 

©^ajtc«tn«, j@^«jgjg?sij*a#ufc»«iflc©F«3S» 

^SfflV»Tatt**#©»fJltflS:»* J: 5 iZ Ltzm^®. 



■ 
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zm&z i ^(omim^mn^m^t: 
(Dmmmmzmm ltw, 2 @§ <Dmum^wvv7.m 

[0 0 3 2] iKDSHf^ftKioTt,, hU5£ till 

mx^r^BM (.stm £m^Tm2®E<Dmm\z£r) 

yyy ->aia-< ;* -zs>>f&<D-f\zmMt?Z> Z\ £ 
ifi-Q%%>. 10 

[0033] vmtzxty mum i mBom^&svi^m 

^ffl-rfes. t£?>\zftm\z\t, mumimsom^®. 
/vbxmnnmm t mvzm 2 ® m cDjg^&rwxfi^© 
xtm £<om (Dftfflmm %-fe<Dmm(D7t\z&ifr£ -a-* r 

[0034] z\<Dt%. mmmmmm\t. l&ta&rFv 

5. JlttWKtt, .ttGBMNIRSt. KtIS^2IUB©® 20 
^A;U7.«^©2lfil^ffl&ft5e)?.ilSP$raSr to <hL 
t§t, 0^ff=*W5»4«l. d 
©^Jjt^JIIKj&DTinifefg 1 mBam^&Wxeoxkm 

ftmzftmrzntim&mwifrzoimMftffl u E L A y 

[0 0 3 5] 

mm<Dmm<Dmm sat, z\(D^m<oi-o(ommmm 

«•'. 01~7^#MLT!ftBJ-rS. ^CE>^tt»ffil^«« 

[0 0 3 6] EI ^ 1 ©HiS^ffi(C^.5^^^»f 

tUfcig^fc^D-:? 1 2, SffWU, *>«fctfEC 
G <-t>ttir) 1 4t$i^5. 
[0 0 3 7] S^*;H 311, ^l^-^j4>e>#a© 40 

#im j $>mmzmw*&i i\z^^tnt>\zmm^n^h 

©T. +-#-Fl3A, h77J/S-;H3B, 
X13C, ii.t^Kg-rST I CtfS!lOfcot)CD7> + ^> 

h5yi'#-;H 3 B»408Atf, t^iSEJ: 

±lCROI (H<bffi4t) ©KJfc&iffcfTi&a&lCttJBS 
tl*. *-#-K 1 3 Aft£'£tgf£LTl'*-:x>:y ; E 
-r** rB^E— H-f * — i?>ifl &Zf rcFM (Co 1 
or FlowMapping ) ^E— K-f ^ — 50 
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i/j ©F^«0«l^$-Jg^T-5 Ct^ttS. C FMt- K 
'f^-y>^t-KT, CFM^E-HcOia^Bt-h* 
[0 0 3 8] §^0-71211 «*#tOWTjB 

7H^-f f<r>fu-y\ 2*<«j«$nTVi-5. :nc 
■to, 7"d-^i 2«^g*«:i i*^#A.e.n*/^i/ 

[0 0 3 9] ECG14H £Kt£&#<Z>#£t;:&&fe£ 

[0 0 4 0] 1 ttiiOjSK. 2 

h 2 1 43«fc^Sfflx- y h 2 

2, h 2 2©m*fi9»cs^nfcV'v— /t 

JL-yh2 3, Bt-HIDSC i?TV$)\> • > 
•n>A— ^) 2 4, -f^-S^^EU 2 5, TICSISC 
i-7 h2 6, K^7i-yh2 7, ^f-^*S 
2 8, £«ktf*7*8g2 9*1«.-TI Ci&&.=L-y h 
2 61:11 *^»r^g©^.gBJC@^nfc^gPm^^»3 

o nxv^s. z\<onmmtimmt. wud-fv 

fe*OM3>KD-7 3 1t, ECG1 4tf*&ttlLjfc 
ECG tottB) «*£S»**'Me*Ui3.:2y r- 3 2 £: 

[0 04 1] ±ISS§** 1 1 0^lElifS(D«fi£j3«kC/li) 

[0 0 4 2] ji«rL-«, h2lH H*Ltttv/W;*8 

4S§«, ^JAtf5KHz©l — r [Hz] 
(mm i/f r [U>] ) ©l^-r-/r;P7.$^*-r-5. £ 

mzmm/vixz***. z\n\z£K>. m^mmtfiy 
D-yi 2^e.iiw$tis. m^zfo-^i 2frt,m. 
m2fttzM^&m^\m&#ft^ii-Amzm3£2nfr 
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[0043] ci^i^tc, m^Wi/vi'xmmmmz-- 

^©*f 5>:77><, 'Mm^>bo-y 3 1 \Z&i 
Ttg>rf5«fc 5 fclHWan*. iidn > h d — 5 3 1 it 

[0 0 4 4] ttttflcrtTttWSfiU^aSI^IHIlCUfc^o 

TSfi^n, »*-r*«ji«©x=i-«*K:sEiftsn io 

[0 0 4 5] Sm^--y h2 2tt, fOA*ffl^5.I 

ffl5i3iiH]K©a5ttB$ra«> Bfaoa«»i^ittK.-&to-B-T 
iciKi;fc3&iSii*6«DK»j«»3fttaiwi*n*. suraiae 

iS«»lSlttott**«^t5CiCJ:0. itSmoS 

[0 0 4'6].S«a.riy 2©Jn»«©Ui*«tt. U 
y-/UZ^ h 2 3 i^ktfB^- HDSC 2 4 SJffllCS 
E6LTS^x-5"&^S2 8 ICSS. 

[0 0 4 7] l/->-;ti^-/ h2 3«. HSRUfcHtf, 

A/D**»S«A«. fc 

C:©^->-A*3.-»; h2 7IC«, jg^jgE/^l/XfUt 
©MflMffiSc©, 01*. tf 2fg©fl5Jli£££#©*.£5ij&;* 

**#«aas!7-f;i/^3i«iiiottic««sna. c©u 

13- r-^^x^JUMT-^^n, Bt-KDSC 

2 4icinens. 

[0 0 4 8] Bt- HD S C 2 4 Bia-r-? Sl^ 
iSX^-r XDyX^mmPifrb \L"t*~7* — 7»; h©7 

■5<fc'3K:&oTV:>3. 40 

[0 0 4 9] -f^-y^ ; EU2 5liB ; &-KDSC2 4 
KSMfcaft. C©DSCOfflI«# Og^ifc**^© 
7X^I§^5>J, kT^7*-77 h©77.^{l^?«J©ti 

r*uw <&i2^-rs^ ; & , j^fe<k^©«^ • ^tb 

- 5*- * »i. -f ;* - v 5 > * fc fcW * - v y t/'& ic*3 

«. B^:-KDSC2 443±t;^^x-^^fi£il2 8* 
[0 0 5 0] -f Tt-v^E'J 2 5©^aJL£ii7j3ai 50 



#H2 0 0 1 -7 0 3 0 4 
12 

ttTICS»lZyh2 6t:feStSn. **u*s© 

&-?TH5. TICSfaz-yh2 6ll 
<hCPUfc<!:©ijSeiE]SS<fc£«sA.. ^-^^'JICSl* 
^fc'l^-r-i'^f.TIC (Time Inten 
s i ty Curve) x— ^£3lgU -?-©i£gx— 
*£«^x-*£f£2§2 8*5J:tf, i&HlCJSCTJHKlH 
*S83 0»cm*T#S«t'5tC!fe-3TV^. dtllCk 

9, T I Cx-^^*^S§2 9*3<ty:ii-gsm^es3 0 

[0 0 5 1] H^O^yi 2 7tt..§iazy h 2 2 

m73.£<Dm.W§S. DSC. #7-ffi3lH]8&ft<i:£fii;L> 
H^ii^St&r^to^iiiSWjiSffS^-?-©^^- 

iSI8)i 7-7 D-7 -7 t>^f-^ (CFMf- 

^) iuxf^ns. c©* 7-7D-77 tr>y^— 

K7*70L-7 h2 71CrtjgS©DSClCTV-rX* 

^^nx^x-^^s§2 Stevens. c©*7 

-7D-77 tf>^x-^tt, -f^-S^^U 2 5fc2l 

[0 0 5 2] «L^tHi-7h3 2lt EGG 1 4#>£> 
ffti£3tX;tECG«^£A:*jU fOECGlir-i' 

•e, >bmmmm<DRmzmmvtz>b%ifm$:ftr), z\<d 

^ttft^*^l«3>hD-7 3 1IC2IS. 
[0 0 5 3] Sif-^^i?2 8\t. B^- FDS C 
2 4*^2l^nT<-5B ; E:— FH&X— 9 OfV—tt 
-)IW&) > F7*5i-7 h2 7*^jHe.nT<SCF 

-7 h 3 2fr£>xkt>tlT<2»bm®%i& ; T— 9. TIC 
&W3.-y h 2 6©iH#x-^. *5cktf/£*:tef?tM© 
TOe/^*-^*^*, fe^V^«fi*aS^:t*©5aS}c 

i 7i/- A©ia^x— ^jch^-t-s. d©7i^ 

-AH&x-:? 13:^18 2 9(r«t»3Jll^*-ttSSn-5. 

■#©a«»«©wiJiA***-r*. 

[0 0 5 4] $£>lc, Mn>hD-53llt »f^/x 
*;H 3d^©Sf^«^&§lt-5A/D^fg4 l*5«fc 
Z/CPU (^^SSS) 4 2C5B4\ :©CPU4 2 
JCg^^nfc^^'J 4 3£ffix.2>. ^=e>J4 3lZ\ts * 

F^U:ji(iS©7'D r-n^ CT»SIA^-< 5 >y?iJ$- 
W5) ^tSStsfc6©7D hnjp. Rtf. :®7Dh 
a J He ft o T 7, * v > -> Jr > X £ Hrr f •& 7* □ if 7 A 
*^«6te*fl^nTI/^. CPU42I1 A/D-D/A 
^^S§4 lROJ'f >?-7i<7>4 4£3rLT$f£/1* 



( 8 ) 

13 

JH3, <*«Uar7h3 2. mm=L-y h2 1 .• R 
[0 0 5 5] *^B^(c^^F B MM{iffi©^a h 

[0056] «*rs. ip-&jiii%nffii^Hf %h 

T. MAlARIKKamM t ©«0»Jtta»S«K«ST©ai 

10 

[&1] t = 0. 05, 0. 1, 0. 15, 0. 2. 
— , 0. 9, 1, 2. -, 4 Ofrifi) 

/<»-c*ti«, i&Bttt 60/60 = 1 &m\ztem-r 

[0 0 5 7] ZLWfu h3;ni m«eSI{BlKini t *< 1 >b 
#3*}i§©$eH (B3#MD i 1 -WflfiUtOieH (0 2# 

£K#a>na. 20 

[0 0 5 8] »#©«HfcrJV»TttfE3l5a:H#fc, u< 

»©BR«©i*iBi*«m*2i'ffiMi« t tbxsi*e.nT*5 

{cF B mW»c2l«/&<Jg^$tl*. l'i>ftB©Sl5U©izHi 
tt. ^-©fi©o. 9'L>ffilC&T£nmj£{fi£flJ;BT# 

[0 0 5 9] 1 ^lfi*SS©ffiH©F^H15!ltt*^M 

murk* 2 mom^^v^m^^mmiz^. vmizzn, 
-t©MHM«— wtLTtt. ®*\z*:z<tj.z>&5fc®m 30 

fgi|5]S©i£« (SSliiHi) «7.^^>»B± 
^^fi£©fc*»cf=ft>n-5. Ifeibl, 36i3&«tt«/Jv 

fTfcntx««t<, ant, d©xn-<t-^<&^oTia 

[0 0 6 0] fflWLxkm<DfflmZ&Z-2>1ZiblZ?'( S.>if 

*r6-rsiflitta/hft?sii!i5fefli©J8i3i«T*^T. ■ 
0. *icra-i«*TJiii«»»* t «**n*) . 

[0 0 6 1] 0 3*»6^-5i5«r, (a) ~ 

(c) ©y-x«t^t 0 #jaatr*©T. Miliums 

tflg 2 Slit ©MM t H ittJtttWejlT?**. 

-T&to'fe. 04 (a) CacTftK. Rfc (#RHft) 
iptLfcmg-rW U-f«.t» E L A Y £. 

[&2] t DELAV =to-t 
TSRJfT*. *UT, R«©bT— rto -tj 
ffma&SB 1 jUfi : 1 *frt», C©&. t*Ntt£!B2 
iS{t*fTA.tfJ:fra c^-ry 1 ©sag) . 50 



2001-703 0 4 

[0 0 6 2] cnt»l/, HE (d) , (e) ©<5r-7. 
ttt^t, *«*St-B-j*, Ml 1 3HI*«V>*#B LTViSR 
»«iltl©WW#lcAt>TL.*5©T, MI 1 Mfl&l/fg 2 
aMB©nM t *»©*dtttlt?©R*fc«loT^T»4 

[0 0 6 3] -tdT, ^©t>t 0 ©«£. 2 0©RiS 
fc»-3fc«ttT?IW*aff©l«IHI t Srf&Jtfp-T*. JUfrftlC 
te04 (b) (CaVrftK. l&»m©*8)©R«<£*l|« 
£LfcSSfix-r Klt D E t a y 

■IR3] t D E LAY =T~ (t ~ to ) 

^Kfit.EL.r nfim&hftvz&vm 1 

sn, *■©«» 2#"B©R«©tti8i*aD«LTm«t 

S) . 

[0 0 6 4] rniC.tr), t>t. ©«-&T*-aT*>* 
*fcHfC3B«©MH*»)ELTji 1 RtfSB 2 jHft©^-T 

[0 0 6 5].a±©«3Uc*'^V»TK3fe*n*M«3Mil 
[0 0 6 6] CPU4 2B, H 5 C^T^JWlCLfc.*^ 
[0 0 6 7] *r, CPU4 2lt «ffiS©/nh 

zui/t lt. nttsi«naMAtB£^'r y©t>©«ttfl!*- 

**»5*»*ak^3.= y h l 3*»6©«kfP««k:ai^*W 
lUrT^ (Xf7^Sl) . H©««fc:J:D YES, t& 

V^TT. T" >y y S 2 ~ S 5 ©SaS * JH^fT 5 . 

[0 0 6 8] Xf-/yS2Ttt, CPU4 2I1 «*ff 
*. BP*Ji^»t8fcH**H**»*'C?«r«©7V K . 
It, h 1 3 0*#f«*6A*t*. C 

©r-f l/-fMto «ia2~4tC^-TiO< ECG(I^©R 
*©tr-^ffll«Sl36»6©»K«fWtbT»«*n*. ¥ 
-fWIt, tt«*.«0. 2S>lCJi^Sn. il>«JB©T 

[0 0 6 9] '&\Z7.7-y-7S 3 »c43ViT, CPU42 

«, ^©^u 4 3 ictegbT*^. i a^sfcttifsa 

5S©^P h=i^©^6Bfa©^D Kn;i/S:aS?L, 9 

RftSlfiMRi t ©ffiMfiW»&**tt£T©JW 
[»4] t=0. 05. 0.1, 0. 15. 0. 2. 
0. 9. 1, 2, -, 4 OOtt) 

©io<ii^sn^. ci©niiitt4^js»©**v» 

ffi*»&/jN2^ttfcXfl:*li-Tt>J:V». Z(D~fa huMz 

^«*si©9effl©isiii?u*^inTv»4. ^*3, dtuc 
scat. &Wimmmm<DiDmmRzt j t<o®ft (sshsu© 



( 9 ) 

15 

[0 0 7 0] *^T7/S4tH 

nM^tU 4 3 KlIEtfcT-5 Uf7yS5) „ 
[0 0 7 1] ^fyys 1 ©WBrlC^TNO, 

W?=.3.7 JVC-fa h=t)U<Drt7*-$>&m-tg7£-? 10 
5 <h*iJ»rL CPU42I1 Xxy:7"S6~ 

si i©iaMi^ff5. 

[0 0 7 2] Sf, iul&L&g!gf$ffi©xV Wfilto 
t©ti#A t ^^IffSd^A^L Uf«;yS7) . 

[&5] t = 0. 1, 0. 2, 0. 3> 0. 9. 
1.2, - % 4 00*9) 

tUofcBIBI (Ttefc-S^D hP;W 2><tS:£U ^ 20 
§g2 9IC^-r-5 Ufs»^S9) 
[0 0 7 3] -tCT. C PU4 2 «C©i3C?Za7 

^<Dzfn hrui^^'J 4 3lcetTt-5 Uf yT'S l 

37S 6©$a3K:gi-5. 
[0 0 7 4] #HZ. CPU4 2tioTHfT3n5X+ 

[0 0 7 5] CPU 4 2te, ±j$UfeS5©SasS;^b 30 

p hajpoDiiattiiAnni t ©g/jMa^^ttj-r (xf? 

^S21, S22). ^©ft/JMiSittiU*. '|B)IH«t*<b 

[0 0 7 6] Sei:CPU4 2ll Sl*tUbfcrai!lt*« 
^SrfUKTS (Xf'^S2 3) o uO«TNO©i 40 

^li (Mi»'t!i«i ttrtt) , t<om 

Ht il^ffiOf^ Wfflt. fcfc"3Wr. t£ti 

[0 0 7 7] Z.(DVm\Zi5^T mto (YES) M 

iE-r^t^tt, «uiibfeiga<c»^ ; s''f zfi ©-g© 

fiHSSrfr^. -ftefc>"£. SBBxV U-ffiIt D E L A Y = 
t.'-t*«*L (Xf7yS2 5) , #BgjgE<hLT© 

^S2 6) . z.<DRm*mmLrztg\*. *>#*M9,* 



4$§S 2 0 0 1 -7 0 3 0 4 
16 > 

-r-5 uf-^s 2 7) . z.owm."T 4 u-r m t 

delay ^giST-stiS-fetc, 'MD«Dft«MKftttftJB 
©fg 1 MfS^iHf a~ y h 2 1 KttLTJt^Sn* (7. 
8) . 

[0 0 7 8] r©^m, Ilazyh2.1lt SfifcR 
££ft/ti£{l^JEfc£*©Mfl&#©T-t?. 7"0-7"12 

te) «-I»*TS. 

[0079] ci©«. v^jt^$nTv^r B m^«KiB 

t *i)ijiLfe^5^*i*iJ»r$n Uf'^S 2 9), £ 

na* y e s commute* tx.<Dm&m<Dm 2 2nta<jn« 

=L-y V 2 1 IZttVTig^nZ Uf»^S3 0) . 

[0 0 8 0] dtUCt 0 , h21H 
'f/-S»yffloa§fttt©TT. 7"D-7l 2SIi 

-(l^tt^P-^1 2&^LTS«i-y> 2 2lc2t S 

*u a—&7*—SL>if2nxx.zi-mmzmw-2n 

£>„ d©XP— «-^«JE^L^->— h 2 3 TB-=6 
-H©pj»x-^^S$nTB ; £-FDSC2 4\zm 
StlS. B^e-HDSC 2 4TIix-i'CDSSJSA< 
£tt£ft«£&fc£. ^©H^fex-i'dW^-^^^'J 
2 5ICfe^$n*. rO'f^-^t'J 2 51:11 v>£ 

fip>ha-7 3 1 #>s>^snT<3©T\ mm^—i? 
tzttfozitTz\v>Km t a<ffite$n*. 

[0 0 8 1] §Ia^7h2 2*e©X3-Mtt$ 
fc, , ^5ar? h2 7 ClfcM £©£.«&* Fzf 
=y=L~y h 2 7 l:i DM©* 7-7 D-Ty t:>^f 
-^7^£fi£$tt, d©-7u/fcT>i r x-^ ! bB ; &-Kiii# 
x-^RtflW«3l«MHi t <Dtiim\Zttfot<1tT'f *-zS 

[0 0 8 2] B.t- HDS C 2 4tM$ntBt- H 
®^x-^, H^a-y h2 TTMSntCFM^ 
-H®«x-^, i**fflOLz:y h'3 2*^Me.nT< 
3^mi!&^x-*ft£7i<«E^x-*^£gg2 8TS« 

isn, *^g§ 2 9 tcta&u 7;i/^-f AJc*^$n^>. 

£©£€?, CFM^->©IIi&ti0il*J£B ; E— H©lli« 

[0 0 8 3] ^©Xxy^S 3 0T©Sg2£tfI*i^© 
CPU4 2««i^2lffi^S54^*iJ»rb (Xry7"S 

31) , z<Dmm^Noomf:\z\rA<Dmwimmmmt 

Zm&m\sT (Xx^S3 2) , Xxi/yS2 3tCM 
■5. 

[0 0 8 4] dCT.x^T'S 2 3~S 3 l©5ttSS:JS0 
alUT^-SP^tC. Xf-^S23Tt>t, (NO) t 
*IIW*nfct*tt, WSBLfc^fT'I IIC«^bfc-S 
©5HS^7.x^yS 3 3~S 3 8THfr$n-2>. 

[0 0 8 5] -3*0. HiliS©J:p«C^^x^ U-fffi t 



17 

delay =T- (t - to ) ZmWL 3 

ttflMw»&.w»rr* Ut7^s3 4) . c:©R&a<m 

delay **a'ilbfc*»5**«»r-r* Wr-^S 3 

5) . CWSiSXW W^fffi to E L A Y 

2 1 l:»LTJI^^ni> UryyS3 6) . dtllC«k 

[0 0 8 6] HO«. ^©Raftj^WSSUfc^S^WW 
Sn« Uf7/S3 7) .'*LT. H©*!l»rTYES 

tfftfilWSn* Ufy^S3 8) . utl^YESOMSSr 
fcft:«t*OWKffi«DJi2a.«*«a»a=?» h 2 1 fc# 
bTit^StlS (Xfy^S3 9) . HtllCfc?), BiJizB 
^&£-Afc:J:&l$r®±©X**>at#i?T 

[0 0 8 7] 75:43, Z\<D7>Tv ?S 3 6 ~ S 3 9 <D*Hm 

ic*3 v>t> % i &<i#> & n«k%ff nni t fc'^tiT* 



2^i0R&*e>t, ©ilia* 



[0 0 8 8] Cl©^, XT7^S 3 1 iC^ff LTii^l 
'ffXTft&BMfeflKL.. d©*iJ#rTNO©<!:#te7^-;/ 
yS2 3©ffiS»'M^>. fUT. Xf»^S2 3. S2 
4, S33~S39. S3 1O5!lIJHf>4i0SL 
TV»*Mfc. T.J-v^S 2 3TYES. T?5:*3*.KtSi t 

tt*ffl*nfclBI!l t =BR«CDi&fiRi£J6i;TttRMfi 

to izmmvitrBmm.mtfm^-znz W2»m. xt- 

•y7S40) . JinfcJ;!), t55S<h|wI«IIC, B^E-HS 

[0 0 8 9] LT, T.x-y ^S 3 1 lCT«S$i2t{I©}i 
^#^7Lfc<h¥iJ#r£*l-5£:, CPU4 2li@6©7+ 

[0 0 9 0] — 2r, T I CiggrLXy h2 6te> #1*. 

>->—ir>7>^7-r«>i:, -f*— 5***1) 2 5 fc 
ttB 2 itffl t # o X% 6. ftfcB&x- * jFJUo T V» -5 © 
T\ CltttfT I C5Hff^--V h 2 6tC«k oSi*-ai$n 
3. «*.«, *3D©BB*7U-Xtt«TBjRL, d© 
H{g!±©ffiM©&gtCRO I *t88«a*l*. 
[0 0 9 1] T I cm.W-3.-y H2 6«, A 

sic. ro i pwmmmizm-izmmm m^n^m 



( 10 ) #H2 001-70304 

18 . 

£«) fciBfTU ^©BiifcWfeW&ffiKg^T I C:£ 

ztuz±K>, 0 7ic^-TiP<, WMlTi&ttR or 

4b£*-f T I Cr-^5^Iff«TO?.n?.. £ 
©x-*Rtftif?Bte> a^x-^^S§2 8£^LTS? 
10 5*2§2 9 IC^t* 3*1-5 title, ng6tti73SS3 0lC# 

[0 0 9 2] 0 7 ?!» 5 fc, T I CSgar 

7h26 TSdfSttSSSffite, fit#©<fc 5 tc 1 -OifiW 
±©P$K«gffllCjQA, l£>»*S6©l$rateHKO<'>T'b 

Vi*. -P^D, *-^7^y^^>^fi!ia©ffiStCi7U 

fcH(S©tfaHl*^Ae>nTU-5. UtibT, TIC 
iggi- y h 2 6 fcJ:**-^7.-f y^-f >^S©« 

]£#!c#}<!:IJg£*vfnt::. IE*fcyttl«H-a 3, -ffc 

otc*tt*«B©Bgte*«£ja<ii£-r 
[0093] z\n\t. tofcas-r, i 'L->«*si©ieB 

fc*.*SB**tt»©SM*V»S«*A< 
T#£. IfciibT. tt»©«*fc:«H-r*RO.I|'i-^ 
©jfo^©ffiA»g£IEmtCfWr-5£<fc*<T#, &igl© 

w-s.mmi$<ommm\zmz>Ro i ft© b — ^jkoi6isse« 
t^fr-e-x, /^^-v ? 3>©^mic«t-5)iisg^Hu^ 

30 ;i/©jtafT»ffi©W$6*lii^b-rs«^S^ne.©^fi 

[0 0 9 4] d©«t^(C, 77"r>aI3-^/-^> 

-- f *— >*>^S©^«$EH*«e*ft«k 0 tHlcffi^T 

[0095] z\<Dnmmmz£nte. msiz^t 

ftemmmm to sta^u. ^«x+^>->-^>x$r 
nfrs-a--5fc*tt©^-c»tj©-c. mttanmmm* 

[0 0 9 6] f«t*5. *5£Bj«±aLfe^JE}g|g©«fi£|c 

Pi^^n-5fc©T'ii^<. $e.tca>f?©jg^T-sij£rs 

50 



19 



to o 9 7) mm<D%Bmm£VT. ^mmmm^m 

m&) (retrospective) K:Js*-5*J&£:Jl 

-tr*, -f t>t. (Dm^iz^^ u-imt 

DELAY =T~ ( t - t„ ) ©i£»£fT5a<. £©t 

^{b-r-5^i:t>$>-50T, ^©«fc5ft*§£l::fcIESi&» 
* BD 6 J: 5 1/ fc t> * * . 

[0 0 9 8] *HT, 'XfllAny r-2 1KJ:*JB13I« 10 
Rtf»2-3lflroll»OMI«fttr«f^*>-<-7 5 lCKIt 

s*uiibT.t>j:v». -tux, c©^75.i ic.«tsffjw 
MMttt-r 2 5ica&n«..'r s** 

€U2 5ii 21 s nx < sn-annflt t a«M3 > b □ 

-73 lj^S-^AfenTSTHSffiftMHHtt ta«t* 

Etrr*. 

[0 0 9 9] |BJtt»«»©:/D h.n;u©K^Rtf H©y 

[0 10 0] Lfcibt, £©#! *£©!§:& Kite. itdM 

t = 0.K0. 1,0.2, 0 
0. 9s 0. 9, 1. 0, 1 
4. 0> 4. 0, 5. 0, 6 

t^z> «k *> \ZM i;iBBfta»EiaEI**Mli5!l*«9;3ebT 

[0 10 4] ±3£Lfc&*M^fci:tf*©^0yte#. 30 

©ICLfc^-DT^^Sfc^T, #IS?J3©3iiffl£&BlLft 

[0 10 5] 

[SgHJ©58>Hs] J^Ui&BJLfcctpCs *^%BJ(C^^,@ 

erF©$s v>ra HiTafe o x hmmz*r<Dj£m mm * &m v 

-f-5-e#&. ^©^*< jfattfll*B<z>j£ftft. smwmtz 
[0®©ffimftl&BJ] 

[si] ^^Bjo-iiie^siic^^iSsa^iKse©^ 

D y t> 0. 

102] i-L^w±©r^2i(iFB^[i^uiBj-r^)@. so 



( 11 ) #512 0 0 1 - 7 0 3 04 

20 

©SMfc.c*»Sftftv»T I Cx-^tfB 8 ic^TftK ir 

ffliisn. a^^n-s. «t<ic. i^»^t©^h«c*i^ 

«Jttl6Bt*^T"bT I Cx-*.a[s]]gl8l;:#S>n&M 

animitT^Dy h&tf«**n*. ifc^x. <£> 
n. ifesft©tiSAiSS?a:t*©T i cmmvmsz&mmiz 
[o i o n M<D&M&m\*7a b^Mzmr st^ 

5rr*©te 1 ^^©^fflKfig^LT^fca*, fll*. 
[S6] 

t = 1 . Os 1. 2, 1. 7, 2. 0> 2. 5, 
3 . 0 > 3 . 6, 4 . 0 

[0 10 2] *&W\Z&2>'?ab?)l>tVT\t. 

r^s^^mr^Ri t 1 mmom&fe®.m%ift. .»os 

LT^ff-T 3 MHffllT * o T <fc v>. 
[0 10 3] SSIC, d ©«|jl ncffiST^ ^ D l^jp 
T$^tt, {SJAfcfs 
[»7] 

2, 0 . 3 s 0 . 3, — , 
0, 2 . 0, 2 . 0 s •••» 



[0 3] i.fc«*s§©F.mi£«F.gil£lBBJT£0. 
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